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I.

Introduction
Ada Lovelace is a recognizable name in the field of computer science, but few people

know and truly understand why. It is common knowledge that Ada Lovelace is known as the
world’s first computer programmer. A simple Google search would also show that her
contributions occurred in the mid-1800s. This is where any logical person may become confused
and rightfully inquire how a person in the Victorian era has become so closely associated with
modern computer science. The answer to that question is exactly as complicated and disputed as
expected.
Ada Lovelace’s fame stems from her work with Charles Babbage and his plan for a
calculating machine called the Analytical Engine. Lovelace studied mathematics which helped
her translate and annotate a set of notes on the potential inner workings and metaphysical
implications of Babbage’s machine. This was her only tangible addition to the world of
mathematics and, while it is significant, it is extremely specific and does not quite satisfy the
aforementioned question. Because of this, one might find themself curious about the evolution of
Ada’s legacy and her more intangible contributions to today’s world of programming. One may
even write an honors thesis on the topic.
Curiosity aside, the overall purpose of this research is to bring Ada Lovelace’s story to
light by examining the questions of how and why her importance in computer science came to
be. A crucial part of the answer to those questions has to do with Ada’s identity as a woman.
This is relevant because STEM related fields, including computer science, are still behind in
gender diversity. Currently, only about 20% of professionals in computer science related careers
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are female (“Women in Computer Science”). Ada Lovelace’s modern influence is strongly
connected to this statistic. Her position as a role model for women in computer science is
necessary; however, it is easy to simplify the story of an historical figure to fit a desired
narrative, especially when they are the figurehead for an underrepresented group of people.
Ada’s entire story deserves to be recognized in all its complexity and to be analyzed truthfully.
Before that can be done, it’s important to understand where Ada’s story started.
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II.

Ada Lovelace Then
It could be argued that Ada Lovelace was doomed from the start considering her paternal

heritage. She was the daughter of the famous poet and known philanderer, Lord Byron. Soon
after Ada’s birth in December of 1815, her mother, Lady Byron, acted to separate herself from
Lord Byron and maintain custody of Ada. The poor terms that Ada’s parents separated on caused
her mother to push Ada as far away from poetry and the arts as possible. To do so, she
encouraged Ada to study science and mathematics from a young age (Hollings et al., “The Early
Mathematical Education” 222). Lady Byron had the financial means to hire well-known and
renowned tutors for Ada including Mary Somerville and William Frend (Hammerman and
Russell 1). In a book exploring historic examples of women in STEM, it says, “Although it was
usual for a woman of her class to be educated, the education was typically superficial. Ada
Byron was particularly lucky here. Several people close to her recognized and encouraged her
mathematical talents when they appeared” (Perl 101). This emphasizes how Ada’s financial
privilege and support system afforded her the ability to pursue mathematics.
While Ada grew up financially comfortable, her health caused her great discomfort. As a
child, Ada was rather healthy, but, as stated in a biography, “she was often progressively ill from
late adolescence” (Stein 26). Her health eventually prevented her from studying anything for a
prolonged amount of time and seemed to force her academic interests into sprints. These sprints
included topics such as calculus, astronomy, chemistry, and even mesmerism (Woolley 307308). Nevertheless, the most persistent of her interests were certainly the topics that related to

mathematics. As she grew older and cycled through a variety of prestigious tutors, she happened
upon an opportunity to put her mathematical skills to good use.
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Upon her entrance into society at the age of 17, Ada met a man named Charles Babbage
at one of his high society parties. At the time, Charles Babbage was known for his involvement
in politics and his radical use of mathematics. He had been working on the Difference Engine
which was a machine that processed polynomial equations and preceded his concept for the
Analytical Engine (Kim and Toole 78). After their meeting, Ada convinced Babbage to give her
a demonstration of the Difference Engine. She quickly grasped how the machine worked and
thus began Ada Lovelace and Charles Babbage’s correspondence.
By the time Babbage and Ada met, Ada had grown out of three math tutors, one of which
didn’t believe in negative numbers (Stein 66). Ada hoped that Babbage would tutor her, but he
refused because he was too busy. Still, they continued to write each other letters for many years.
Ada eventually found a tutor elsewhere named Augustus De Morgan who was a patient teacher
and worked with Ada to help her learn at an impressive pace. A piece detailing Ada and De
Morgan’s work together says, “When it is recalled that in September of 1840 she barely
understood the meaning of an equation of a curve, to have become familiar with higher algebra
and the differential and integral calculus in eighteen months of non-continuous semi-independent
study represents a considerable achievement” (Hollings et al., “The Lovelace-De Morgan
Correspondance” 227). After their many letters back and forth and her 18 months of study, Ada
was in a better intellectual position to work alongside Babbage. This advancement coincided
with the formulation of Babbage’s concept for the Analytical Engine.
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It wasn’t until 1842 that Babbage presented his idea publicly. A young engineer that
attended Babbage’s presentation published a summary of the Analytical Engine written in French
(Francis and Fuegi 18). By that time, Babbage was well aware of Ada’s extensive mathematical
knowledge due to their continued correspondence throughout the previous decade. Babbage was
disappointed with the portrayal of his concept in the French publication, so a mutual friend
encouraged Ada to translate the article to English. Ada’s knowledge of the engine was far more
advanced than that of the young engineer who had met Babbage once, so it was natural that she
annotated the notes as she progressed through her translation of them. After working on the
translation during the winter, Ada showed Babbage her work in the spring of 1843 which
resulted in a piece three times as long as the original article (Francis and Fuegi 19). Babbage was
thrilled. After further collaboration to ensure the integrity of Ada’s notes, they were published
under her initials.
This was a tremendous accomplishment for Ada and congratulations rolled in. Ada was
not yet in her 30s, and it was said that she had a promising future ahead of her (Stein 114).
Unfortunately, the publication of her notes seemed to be the climax of her intellectual career. She
had longed for fame and this achievement gave her a taste of what it was like to be recognized
for her accomplishments. Still, the recognition she received didn’t seem to live up to her
expectations. A possible explanation for this is how she seemed to be motivated by the
recognition and perhaps romanticized it up to that point. It has even been said that, “it was a
desire for mathematical glory, rather than a particular kind of mathematics, that compelled Ada”
(Baum 53). It’s evident that without an intrinsic value of mathematics as opposed to using it as a
vehicle for fame, she was unsatisfied.
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Nevertheless, Ada’s confidence post-Analytical Engine was rightfully high as she began
searching for her next intellectual pursuit. She had plans of conducting her own original research,
but never settled on a subject. She abandoned these ambitions once she became involved with a
man named John Crosse. Both of them were married to other people when they met, but they
became quickly and deeply involved in each other’s lives. John Crosse was a great help in
kickstarting Ada’s gambling addiction with horse races. They were also allegedly involved in an
affair that caused familial issues for Ada (Schinzel 104).
Amongst the turmoil of her marriage and financial situation, Ada’s health began to
decline. She quickly became bed-ridden with pains alternating between her chest and lower
abdomen. She spent months in this state with visits from frantic physicians, an overbearing
mother, and a defeated husband. Strangely enough, she also requested that she meet Charles
Dickens before she passed. Even stranger, he obliged and spent an hour talking with her (Stein
241). This must have shown Ada’s mother that, despite her attempts to deter it, Ada still had a
deep connection with literature.
At the age of 36, Ada Lovelace passed away. Sadly, the legacy she left behind wasn’t yet
appreciated. An Ada Lovelace biography by Joan Baum says, “the London Times on November
27, 1852, referred to the death of ‘Augusta Ada, wife of William Earl of Lovelace and only
daughter of George Gordon Noel Lord Byron, after a long and painful illness borne with utmost
patience and fortitude. She left behind two sons and a daughter.’ Nothing was said about her
work” (94). It’s evident here that Ada was reduced to her role as a daughter, wife, and mother
before her hard work and mathematical contributions were recognized. Her work remained
generally unappreciated by the public for approximately 100 years following her death.
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III.

Ada Lovelace Now
In the 1950s Ada Lovelace’s story picked back up when a man named B.V. Bowden

rediscovered her contributions to the Analytical Engine’s documentation. Bowden included
Ada’s notes in a book he wrote about the impacts of technology on every-day life which is what
initially brought her story to the attention of technologists (Hammerman and Russell 1). At that
point in time, computers existed as extremely large machines and the people running them began
to understand what it meant to program them. Those people made a connection between the lines
of instructions that Ada wrote for the hypothetical Analytical Engine and the instructions they
were writing for their computers. Her instructions were declared the world’s first computer
program, and thus Ada’s legacy as the Mother of Computer Programming began. Over the
following decades, Ada began to earn the level of fame that she had dreamt of during her life.
Her re-entrance into society is summarized very well in one of the more recent Ada biographies,
Ada’s Legacy, where it says,
Ada’s life and work became the subject of several biographies and scholarly studies that
advanced competing and at times wildly divergent representations. Several accounts—
including some written for children and young adults—celebrated Ada as an icon of
science and technology, as the ‘enchantress of numbers,’ a ‘prophet of the computer age,’
‘the bride of science,’ the ‘computer wizard of Victorian England,’ and the woman who
‘launched the digital age.’ But there were others that portrayed Ada in a far less flattering
light. (Hammerman and Russell 2)
It goes on to give examples of scholars who preferred to focus on Ada’s psychological issues and
gambling addiction or who dismissed the perception of Ada as a computer programmer
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altogether. This vast range of reactions to Ada’s story has resulted in, not only the motivation for
this thesis, but also a seemingly moving target. While it may be true that there are no unbiased
accounts of any historical figure, this seems especially true of Ada Lovelace.
Another aspect of the quoted description that deserves to be highlighted is how Ada has
appeared in books for children and young adults. There has been a recent surge in strong women
being portrayed in children’s books to show young girls that they can truly be whoever they want
to be when they grow up. Ada has been included in many books within this genre of children’s
literature. As the generation who has grown up on that concept begins to enter their school years,
it wouldn’t be surprising to see this perception of Ada Lovelace become the most prominent one.
The same theory could be applied to other forms of literature including historical fiction, plays,
and graphic novels, all of which have included Ada Lovelace. Her cultural influence spans over
many genres and seems to be portraying her in a continually positive light.
Aside from her cultural influences and her own achievements, Ada has left a different
kind of impact in the computer science community. A couple decades after the rediscovery of
Ada’s work, the United States Department of Defense began developing a programming
language that could be used in high-integrity systems. The language needed to ensure accuracy
due to the safety concerns that could arise if there were errors in the code. For example, it was to
be used in airplane control systems. These are not the types of systems where mistakes are
welcome. The Department of Defense eventually settled on a name for the programming
language: Ada. While the Ada programming language isn’t as common as it used to be, it is still
valued for its correctness.
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Beyond the programming language that was named after her, Ada’s modern presence can
be seen in the many celebrations, awards, and organizations dedicated to her. For instance, Ada
Lovelace Day is a day that, “aims to raise the profile of women in science, technology,
engineering and maths by encouraging people around the world to talk about the women whose
work they admire” (“About - Ada Lovelace Day”). Similarly, the Ada Lovelace Awards is an
annual ceremony where the goal is, “to challenge the inequities that exist in the tech industry by
showcasing and celebrating the achievements reached by women despite the many obstacles they
have faced - on all fronts of discrimination, not just gender” (“Our Mission - Ada Lovelace
Awards”). Another notable namesake is the Ada Lovelace Institute. Their mission is more
centered around the equitable distribution of technologies such as artificial intelligence and data
analysis. Still, they emphasize their strong ties to Ada herself on their webpage where it says,
“we are uniquely connected to Ada’s legacy and conscious every day of the high standards she
set for intellectual rigour and analysis” (“About - Ada Lovelace Institute”). These examples
show how Ada plays an important role in the women in STEM community as well as the STEM
community as a whole. Through all the long-lasting contributions to programming that have been
made either by her or have been dedicated to her, Ada Lovelace remains an important name in
the field of computer science and continues to gain recognition.
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IV.

Legacy Evolution
After analyzing Ada’s life in comparison to the current perception of her, it is evident that

there is a gap in her legacy. Somehow, Ada transitioned from the daughter of a famous poet to
the world’s first computer programmer. The most obvious reason for this is that her work with
the Analytical Engine is simply very relevant to modern computer science. Programming can be
summed up as telling a computer what to do or how to solve a problem. The instructions that
Ada wrote in her notes were exactly that. Ada was even brought into the modern discussion of
artificial intelligence based on a statement she made about how a machine will only do what it’s
told to do. This begs the question of whether artificial intelligence is beyond her perception of a
machine’s capabilities or if artificial intelligence is just computer programmers telling a
computer what to learn. While these types of discussions are beyond what Ada intended, her
work has certainly become relevant as technology has progressed.
Perhaps even more of a reason why Ada’s legacy is so important today is her position as
a role model for women in computing. In 2016, over half of bachelor’s degree recipients were
women, and yet only 19% of all computer science related degrees were awarded to women.
Similarly, over half of professional occupations are filled by women, while only 26% of
computing occupations are filled by women (“NCWIT Fact Sheet”). While there are ongoing
efforts to encourage women to enter computer science related fields, it remains difficult for
women in computing to see so few people who they can truly relate to. When women do have
other women to look up to who have been successful in the role they are trying to fill, they feel
reassured and are more likely to succeed. This has been shown through an experiment testing
women’s reaction to different role models in their field: “Exposure to stereotypical male role

11
models has been shown to lower women’s interest, belonging, and perceived success in STEM
because of perceived dissimilarity. Exposure to a female STEM expert, however, increases
women’s STEM self-concept and implicit attitudes toward STEM” (Herrmann et al. 259). This
importance of gender in a role model is unique to women as shown through another experiment
conducted with men and women in STEM. The research concluded that same-gender role models
had less of an impact on men than it did on women (Lockwood 41). The benefits of a female role
model for women in computing can be extended to relevant historical figures. Seeing a woman
who was successful at an even more difficult time than the present is that much more reassuring.
This shows the necessity of such figures as Ada Lovelace and other women who have
contributed to not only computer science, but also to all other male dominated fields.
It’s clear that Ada Lovelace is a role model for women, but it isn’t clear why she
specifically has become such an important figure as opposed to other women in the field. This
can be explained by her unfortunate relatability. A modern issue that women face in relation to
their lack of presence in computer science is how they are often belittled to a “diversity hire.”
While this term rarely has a set definition, it is often used to describe, “a problematic hiring
approach used to fulfill mandates to diversify that often fails to reflect a more robust
understanding of diversity and the richness it can bring to a hiring institution” (Horner et al.
596). It is often falsely assumed that women and minorities are not hired for their skill and ability
to do their job, but instead because they check a box for the company hiring them. Unfortunately,
this causes high rates of imposter syndrome within underrepresented communities (Chrousos and
Mentis 749). In addition to the imposter syndrome that comes with the stereotype that women are
only hired in computer science to satisfy diversity requirements, they also face microaggressions
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in the workplace from men who perpetuate the “diversity hire” narrative. These
microaggressions can include subtle comments and actions that show a woman that her
coworkers are not taking her as seriously as her male counterparts. This is a struggle that women
can apply to Ada Lovelace and the rediscovery of her work. The debate of Ada’s title as the
Mother of Computer Programming began with men discussing the worthiness and validity of the
achievements attributed to her. The achievements which, as has been stated, have contributed to
a field where men were and still are in the clear majority. For this reason, regardless of Ada’s
accomplishments, her reentrance into society approximately 100 years after her death was
intrinsically relatable for women.
Analyzing the time period in which Ada was studying through a feminist and historical
lens shows that she would have been prevented from obtaining all the resources that a man
would have had in the same situation. The main disadvantage this would have resulted in is
explained well in Dorothy Stein’s Ada: A Life and a Legacy.
As a woman, she was outside the male intellectual network formed and reinforced by
attendance at universities and membership in learned societies. The few men from
impoverished backgrounds, such as Faraday and Boole, who managed to break into the
network from other directions were exceptions that proved the rule, since they had access
to such resources as the Mechanics Institutes and to employment, effectively closed to
women. (278)
At a time when women could not attend college, much of scientific and mathematical
advancement in the Victorian era spawned from the discussion and collaboration mentioned
above. While Ada had the privilege of private tutors, she did not have equal intellectual

interactions. Another difference between Ada and her male counterparts was how society
managed their health concerns.
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Ada dealt with what she called, “spasms of the heart.” This issue was minimized by her
physicians who prescribed her medication and advised her to take a break from her intellectual
pursuits (Stein 218-219). It’s difficult to imagine the same advice being given to Charles
Babbage. Today, society has made strides in women’s health, but the majority of medical
knowledge is still based on the experiences of men. Cardiovascular issues, like those that Ada
experienced, are still dangerous to women in part because of this issue of assuming that men are
the standard patient. A recent article that details the disadvantages women face when it comes to
heart complications says, “Women often experience heart disease in a different way compared to
men, and lack of recognition of this has been shown to have adverse consequences” (Woodward
1). This would have been extremely amplified when Ada was struggling with her various
conditions.
It’s also worth noting that many of Ada’s health complications pertained to her
menstruation. Toward the end of her life, she experienced particularly painful periods to the
point of seeing a doctor. One account of her interactions with the doctor says that he was,
“characteristically optimistic, and just as characteristically wrong,” when it came to Ada’s health
concerns (Stein 217). The ultimate cause of her death was uterine cancer, which today, if it is
caught in its early stages, has a 95% five-year survival rate (“Uterine Cancer: Statistics”).
Considering her social class, Ada would have survived uterine cancer if she had lived in a time
of advanced medical practices. Recognizing Ada’s medical struggles is important in part because
it is a form of discrimination that women still face today. All of the ways in which Ada was
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discriminated against and all of the barriers she faced unfortunately make her that much more
relatable for women today. It is a combination of this, her position as a role-model, and the
unexpected relevancy of her work that makes Ada Lovelace such a well-known name in
computer science.
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V.

Conclusion
Ada Lovelace has been and continues to be an inspiration to many, and no speculation

over her achievements will change that. Instead, her story deserves to be told in its entirety and
recognized for how complex the evolution of her legacy has been. To limit Ada to any single
aspect of her existence is to limit how remarkable the outcome of her work has turned out to be.
In recognizing all of Ada’s contributions to computer science, whether through her notes on the
Analytical Engine or her representation for women, it has become important to understand the
transformation that her story has gone through.
During Ada’s life, she was known predominantly as Lord Byron’s only legitimate
daughter until she began her intense study of mathematics. With the financial and social means
to pursue such an interest, Ada cycled through a variety of renowned tutors, which eventually led
her to Charles Babbage. Ada was extremely interested in his Difference Engine, and the two of
them exchanged letters over the span of many years. Eventually, an opportunity arose for Ada to
translate a description of the concept for the Difference Engine’s successor, the Analytical
Engine. Considering their extensive correspondence, Babbage trusted Ada with the task and was
happy with the outcome which was a meticulously annotated version of the original manuscript.
Ada’s unique perspective included hypothetical instructions that could be given to the machine
that Babbage had imagined. These instructions are labeled today as the world’s first computer
program.
The labelling of Ada’s instructions for the Analytical Engine didn’t occur until after her
work was rediscovered, nearly 100 years post-mortem. From there, her life was analyzed through
many different lenses in many biographies and other historical interpretations. Some were more
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negative than others, but the women in computing community has continuously viewed Ada in a
positive light. For them, it is extremely important to have successful female role-models in
computer science to feel a sense of belonging amongst their male peers. Today, Ada is
recognized by this community and other communities through a programming language, a day of
acknowledging women in STEM, awards, and organizations that share her name.
Ada’s legacy is unique in that her rise to fame and recognition occurred so long after her
death and was sparked by such a small contribution. Understanding the reasons behind this
evolution requires an understanding, or at least acknowledgement, of the issues that women face
in male-dominated fields. Many of these issues connect to Ada’s story and provide insight into
why she has become such an important figure for women in computing. To truly appreciate Ada
Lovelace is to recognize the work she did as well as recognize the hardships that she faced and
how they resonate with the community that looks up to her. This understanding and appreciation
allows one to see the necessity for her idolization and the remarkable nature of her achievements.
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